INTRODUCTION AND OBJECTIVES: Previous studies have developed various predictive models for stone-free rate following extracorporeal shock wave lithotripsy (ESWL). However, these models have several limitations such as difficulty in usage and lack of information derived from CT imaging. In this study, we sought to develop a user-friendly predictive model for ESWL outcome using the classification and regression tree (CART) analysis.
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METHODS: We retrospectively reviewed charts of 245 patients who underwent ESWL for upper urinary tract calculi between January 2008 and January 2016. To create the CART decision tree, predictor variables were entered into the software (R version 3.2.2) to classify patients who achieved stone-free after a first session of ESWL. Variables included age, sex, hydronephrosis, urinary drainage, stone location, stone volume, number of stones and three indices based on CT attenuation of the stone, i.e., mean stone density (MSD), standard deviation of stone density (SDSD) and variation coefficient of stone density (VCSD). Stone-free status was determined as absence or residual fragments <4mm using NCCT within three months after a first session of ESWL.
RESULTS: Overall stone-free rate was 47.8%. In CART analysis, VCSD had the greatest variable importance (100%) followed by MSD (56.7%), stone volume (52.7%) and SDSD (49.3%). A total of five subgroups of patients with distinct stone-free rate were produced by three predictive variables ( Figure) .
CONCLUSIONS:
We have generated a first CART decision tree for ESWL outcome that included VCSD as a novel and most important factor, as well as previously reported predictors such as MSD and stone volume. This model provides clinician with practical bedside tool for predicting stone-free following ESWL. METHODS: Among 335 ESWL treatments performed at Nagoya City University Hospital from December 2011 to August 2016, we analyzed the 324 cases that could be evaluated by CT three months post-ESWL treatment. All 17 urologists in charge of treatment attended the technical training. We analyzed associations between success rate and the following parameters: patient factors (age and body mass index), kidney stone factors (size, CT value, constituents, intervening period and skin-to-stone distance), conformity to the recommended techniques from training, number of ESWL sessions, grade of hydronephrosis, indwelling of ureteral stents, therapeutic position, use of stretcher wedges, targeting methods, air removal between cushion and skin, type of ESWL apparatus (Gemini or Lithotripter S, Dornier MedTech, Japan), shock wave frequency, and period from apparatus adjustment (stone model tests). The techniques recommended in training were 1) combined use of fluoroscopy and ultrasonography for targeting renal and proximal ureter stones, 2) use of stretcher wedges for middle ureter stones, and 3) semi-supine position with stretcher wedges for distal ureter stones.
Source of
RESULTS: The average total success rate was 84.3% over the study period. Average conformity to the training techniques was 80.2%, and the average success rates of the conformity and nonconformity groups were 86.2% and 76.6%, respectively (p<0.0001). There was a significant difference in the success rates between the types of apparatuses used, where the Gemini group success rate was 90.1% and the Lithotripter S group success rate was 82.0% (p<0.0001). The number of the selected cases with conformity of the recommended techniques, air removal, low CT values (1000HU), appropriate stone size (10mm), and the first therapy were 90 and their success rate was 95.6%.
CONCLUSIONS: Conforming to recommended techniques, air removal, and appropriate case selection can all lead to higher success rates in ESWL.
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